The terahertz (THz) regime, commonly designated as the frequency region between 300 GHz and 3 THz, is relatively underutilized compared to other areas of the electromagnetic spectrum. However, THz radiation has many potential applications in molecular spectroscopy, communications, medical imaging, and security imaging 1 .
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Knowledge of the conductivity of metals as a function of frequency and surface characteristics is crucial for designers of THz devices when using computational modeling and design tools. One of several reasons for the slow development of THz devices is that the theoretical understanding of the conductivity of metals is incomplete beyond 100 gigahertz (GHz). Existing experimental results in this regime are unavailable, unconfirmed or even contradictory.
To address this knowledge gap, we measure and simulate the conductivity of mechanically roughened metallic surfaces at 650 GHz. We are particularly concerned with the effective conductivity of metals in the terahertz regime when the surface roughness is on the order of the skin depth. We perform measurements with a high-quality-factor quasi-optical resonator. We compute the predicted surface conductivity using the empirical model 2 , developed for metal microstrip lines up to 100 GHz, of Hammerstad and Jensen. We also perform numerical simulations in which we construct an approximation to a randomly rough metal surface.
We will compare conductivity measurements, numerical simulations and the empirical model for copper and brass surfaces at 650 GHz. Copper and brass have unequal conductivities, and therefore different skin depths. We expect that in this regime, where the surface roughness is comparable to the skin depth, the conductivity versus surface roughness behavior could be quite different for each metal. Preliminary results indicate that the empirical model is inadequate for describing the surface conductivity of metal surfaces at THz frequencies. 
